PARAPLEGIA OF EARLY ONSET
The ii-ltraspinial abscess. Everyone is familiar with paraplegia occurring during the active phase of the spinal disease; indeed, derangement of locomotion is sometimes the presenting symptom. And it will not be disputed that in most cases the cause of the paraplegia is a tuberculous abscess, provided that the term abscess is used in a fairly wide sense so as to include anv tuberculous inflammatory mass whether its contents are fluid or semi-solid. The abscess is usually in the thoracic region, where three factors favour involvement of the spinal cord: (1) The narrowness of the spinal canal; (2) the anterior concavity of the vertebral column which encourages angulation at the site of disease ( fig. 1 ) and the squeezing of inflammatory products towards the cord (here it may be mentioned that there is clinical evidence (Goldthwait, 1889) to show that this factor is significant); and (3) the close confinement of the abscess by the stou1t anterior common ligament; where an abscess can escape-into the psoas muscle, for exampleparaplegia does not occur and I have yet to see an exception to the rule that paraplegia due to compression by an abscess cannot coexist with a clinicallv palpable abscess.
Very rarely, the primary focus is beneath the posterior common ligament (fig. 2) , and a few cases have been recorded (Fischer, 1919; Vincent and Darquier, 1925; Seddon, 1935) in which radiographs revealed no bony lesion until long after the onset of the paraplegia. Clinicallv, there is no direct way of distinguishing this type of Pott's paraplegia (what we have called the spinal tutmouir synzdrome) from that duie to an intraspinal neoplasm and the diagnosis can be made onlv bv laminectomv. Almost equally rare are those cases in which the disease begins in a neural arch (Seddon, 1935) , the abscess Mechanical accidents. Although a tuberculous abscess is the commonest cause of paraplegia of early onset there is a group of cases, sufficiently large to merit serious attention, in which some kind of mechanical accident has occurred as a result of the solution of continuity of the spine. The most dramatic were those cases, now very rare, in which the-disease began in the atlas or axis, paralysis of all four limbs or even death occurring without any warning as a result of pathological luxation between the suboccipital vertebrae. Until the publication of our papers it was not recognized that similar though less dramatic pathological dislocationi sometimes occurs at the usual site of disease (figs. 4, 5, and 6) producing a compression of the cord in which the tuberculous Butler.) disease as such may play no part whatever. We have records of a number of cases in which this state of affairs resulted from incautious laminectomy, the surgeon who removed all that was holding the vertebral column together having neglected adequate postoperative fixation. Similarlv the retropulsion of a sequtestrurn may compress the cord (Sorrel and Sorrel-Dejerine, 1932; Calve see Butler, 1935) , and five vears ago I even S'ection oJ Neurology wtth Section of Orthopcedics 725 found a case in which almost the whole mass of an intervertebral disc had been pushed backwards and was the cause of the compression. Lastly, a vertebra riddled with tuberculous disease may suddenly collapse like a concertina ( fig. 7) , causing a paraplegia of rapid onset (Girdlestone, 1931; Butler, 1935) . FIG. 8.-The sort of case of old tuberculous disease of the spine in which paraplegia of late onset is not uncommon. When this photograph was taken the patient was beginning to complain of weakness of the lower limbs. A typical paraplegia developed subsequently.
FIG. 9.-The characteristic lesion in paraplegia of late onset. Although there is a bony spur mn the floor of the spinal canal (a), the cause of the compression is an abscess (b), lying beneath the ismninee.
... complains of some difficulty in walking. At first I thouLght that this late paraplegia was somewhat akin to traumatic ulnar neuritis: in this I was supported by the findings in a case (Seddon, 1935) in which there was undoubtedly stretching of the cord over a bony prominence in the flo-or of the spinal canal, and this case was cured bv removal of the spur. Sorrel-Dejerine reports a similar case but there is now no longer any doubt in my mind that Butler is right in attributing most of these late paraplegias to reactivation of a small tuberculous mass inside the spinal canal. The environment of the cord is not a happy one, its circtulation must be precarious, and very little compression will be required to interrupt its conductivity. A typical example is shown in fig. 9 .
Two points in favour of Butler's hypothesis and against mine are that a paraplegia of late onset not infrequently clears up with rest in the same way as an early paraplegia due to compression by an abscess. And in some intractable cases on which I have operated I found the tuberculous focus which he described, and recovery followed its removal although no attempt was made to remove the bony ridge in the floor of the spinal canal.
The question of pachynveningitis is deliberately left to the last. Anyone familiar with the morbid anatomy of paraplegia of early onset must have been impressed by the remarkable appearance of the dura mater in many of the cases. Its thickness is greatly increased and the outer surface presents the typical shaggy appearance of tuberculous granulation tissue. Btut it has long been known that the tuberculous material may be dissecte(d off the dura with remarkable ease ( fig. 10 ), leaving behind a clean fibrous FIG. 10.-Paraplegia of early onset due to compression by an abscess. The tuberculous process, shown below, has not invaded the dura, shown above, and there is even a line of cleavage visible between the two strata of tissue (Reproduced by permission of Mr. R. W. Butler.) membrane which seems to possess the most astonishing powers of resistance to tuberculous infection. Clearly then this is not pachymeningitis; nothing less than an inter.. stitial tuberculous infection of the dura merits the term. With one notable exception ..
all recent observers are sceptical about tuberculous pachymeningitis; but the exception muLst be examined with care since Sorrel-Dejerine bases her classification of Pott's paraplegia on the assumption that pachymeningitis is constantly found in those cases in which the onset is late and insidious. This assumption rests on the observation of two undoubted cases of pachvmeningitis. In one the cord was compressed bv a bony spur opposite which was a patch of pachymeningitis; in the other, there was an anterior subluxation of the fifth cervical vertebra with consequent deformation of the cord, and an old abscess firmly adherent to the dura, the outer layers of which were infiltrated by the disease, the inner layers and internal surface being entirely normal. Although no one examining the evidence can deny that these are cases of genuine tuberculous pachymeningitis, it must be clear that in the presence of the other conditions mentioned there are hardly sufficient grounds for saying that the pachymeningitis was the cause of the paraplegia. That both these patients developed paraplegia late in the course of the disease and showed among other things patches of pachymeningitis is no proof whatever that the cord lesion was due to the tuberculous involvement of the dura mater. The condition is one that neither Butler nor I have seen.
It has been supposed that the dense fibrosis and annular constrictions of the dura sometimes found associated with paraplegia of late onset represent the healed stage of pachymeningitis. Yet there is no reason why these conditions should not result from the healing of an abscess that has been in contact with or even encircling the cord. Macewen (1888) and others who have performed laminectomy in such cases were able to strip off the fibrous tissue without opening the dura and so relieve the compression, further evidence in support of the generally accepted view that the tuberculous process is essentially epidural. The conclusion is that pachymeningitis is a very rare condition and its causal relations to paraplegia have not yet been established.
CH.ANGES IN THE SPINAL CORD
It must be conceded that paraplegia of earlv onset can occur in the absence of compression. This was demonstrated by Butler in two cases that came to post-mortem, and in a recent case of mine quite severe paraplegia was present-which recovered spontaneously-although lumbar puncture showed no evidence of spinal block. These findings have revived interest in the theory that paraplegia may be due to cedema of the cord, though we cannot tell whether the cedema is merely the result of the hyperiemia that is found in all tissues adjacent to a tuberculous focus or to a local toxic process. In Butler's cases, to which he has allowed me to refer, there was a curious vacuolation of the white matter of the cord ( FIG. 11.-Paraplegia of early onset without compression of the cord. Section at the level of the disease from a woman aged 58, with an early mid-thoracic lesion admitted to the National Hospital, London, with paraplegia of six months' duration. Tuberculous granulation tissue was present in the extradural space, but there was no mechanical compression of the cord. The appearance of vacuolation in the anterior and lateral tracts of the cord is well shown. (For this and the following illustration the writer is indebted to Dr. J. G. Greenfield and Mr. R. W. Butler.)
FIG. 12.-Higher magnification of cord shown in fig. 11 . The clear circular spaces give the appearance of vacuolation and it seems that the myelin sheaths are chiefly involved, the axis cylinders persisting even where the swelling is greatest.
that it is due to some change in the myelin, which swells considerably, leaving the axon still visible but not intact, since the process leads to the ordinary ascending and descending degeneration. Nevertheless, however the derangement of the cord may start, when an abscess is the causal agent, a true mechanical compression usually develops sooner or later, in no way different from that resulting from other kinds of extradural swelling. Where there has been what I have called a mechanical accident the damage to the cord is, of course, purely mechanical too.
In one case there was no doubt that a profound and rapidly fatal tetraplegia of verv rapid onset was due to thrombosis of the vessels of the cord. A youth aged 18 years developed caries of the fourth to sixth cervical vertebrae, with a large abscess in the neck. This abscess was in contact with the vertebral artery ( fig. 13 ) which was found to be thrombosed, as were a spinal branch and the medullary vessels at the same level. There was no mechanical compression of the cord. This type of lesion may be more common than we suspect.
In considering the change in paraplegia of late onset Butler has drawn attention to the remarkable longitudinal shrinkage of the cord. Seeing that in most of these cases a number of vertebral bodies have been destroyed it might be supposed that the cord would be relativelv too long for the spinal canal and that even the nerve roots would not bind it firmlv to the anterior wall. Yet we find that the cord is alwavs closely applied to the bonv spur which is why I thought at first that we were dealing with a true bony compression. I am bound to agree with Butler that there is a widespread change in the cord which, for want of a better term, he has called atrophy, though we know nothing of its precise nature.
From the therapeutic standpoint the problem is to know what degree and duration of compression the cord can tolerate before serious permanent changes occur. We know that many cases of paraplegia recover spontaneouslv because the abscess shrinks as the tuberculous process becomes quiescent; furthermore there are weighty reasons why extensive operative decompression is less desirable than in other forms of cord compression. Yet an expectant policy can be carried too far. Charcot (1880) examined the cord from a case in which the patient had recovered from a paraplegia two years before he died from hip disease, and at the level of the lesion found that it was reduced to about onethird of its normal diameter, that there was extensive gliosis and obvious ascending and descending degeneration. Kroger (1888) describes another less striking case in which the only abnormality at the level of the lesion was thickening of the walls of blood-vessels. A third case (fig. 14) I saw myself. She was treated conservatively, and after her death from amyloid disease Dr. Greenfield examined the cord. The changes seen were much the same as those described by Charcot and-it will be noted with interestthere was considerable epidural fibrosis. We cannot be satisfied with results of this kind. The truth of the matter was that the patient still had a mild paraplegia-recovery was only relative-and the condition of her cord was so precarious that a recrudescence Acknowledgments. 6, 7, 10, 11, 12 and 13 have appeared in Brit. .j. Surg., 1934-5, 22 From the therapeutic standpoint the figures from Butler's and mv series give a rough idea of the relative sizes of the three main groups of cases. The incidence of paraplegia in the 186 cases was 193, several patients suffering more than one attack of paralysis. There were 76 cases of paraplegia (39%) of early onset in which spontaneous recovery occurred, the causal factor in most of them being almost certainly an abscess. There were 21 cases (11%) in which a paraplegia of early onset failed to clear up; this number included all those cases in which the paraplegia was due to some sort of mechanical accident, and probably a few in which the cause was an abscess, early evacuation of which would have led to recovery. In no less than 96 cases (50%) the paraplegia was of late onset; in well over half (58 out of 96) recovery occurred spontaneously. Skull txaction has now an established place in the treatment of cervical fracturedislocations and is replacing the irksome and less efficient chin-halter. This form of skeletal traction has an application also in the management of tuberculous disease of the cervical and upper thoracic vertebrae.
SPONTANEOUS ATLANTO-AXIAL SUBLUXATION
The following case provided the first opportunity in our series of using skeletal traction. Female, aged 30. Two years' history of fleeting pain in upper limibs, and later, periods of pain and stiffness in the upper part of the neck. Soon she was liable periodically to -attacks of momentary rigidity in all. four limbs, culminating in an episode of sudden y-ielding of deep structures at a moment of full flexion of the neck. Within a few hours the left greater occipital nerve field went numb. A posterior plaster shell was applied. A week later paresis of limbs on left side appeared and she was referred to our Unit.
On examination, she presented the picture of a spastic left hemiparesis, with atrophy of the small muscles of the hand, a right hemi-analgesia and thermohypsesthesia-indicating impaired conduction in the left spinothalamic tract-and proprioceptive loss distally in the limbs, more marked on the left side. X-ray films showed that the tip of the odontoid process was in contact with the posterior arch of the atlas and that the displacement had also been fortunately off to one side, so that the odontoid had gradually slipped forwards and to the left and was indenting the left lateral aspect of the cord. This asymmetric.al luxation was later proved to be due to yielding of the atlanto-axial articulation on the left side only, due to a tuberculous synovitis. The corresponding joint on the right side was healthy and had stood firm. The lateral view showed a small focus of osseous tuberculosis anteriorly in the body of the axis.
The Blackburn skull traction apparatus (made of stainless steel) was applied to the patient in her posterior shell, with a pull of 9 lb. increased to 13 lb. Successive layers of thick felt were built up between the patient's neck and the shell so as to promote an anterior re-position of the cervical spinal column relative to the skull and atlas. Within ten days reduction was complete and neurological recovery well under way.
The reduction now had to be made secure and this was achieved by exposing the arch of the atlas and lashing.. it with ties of thick braided silk to the spine and also. the lamini of the axis, the direction of pull on the atlas being thus down and backwardsg as desire . An occipito-atlanto-axial fusion was secured by grafts of split rib so disposed as to provide a reasonably secure buttress posteriorly, when.consolidated. The natural curvature of rib conformed well to this part of the skeleton. At present this patient is again becoming ambulant about a year after the stabilizing operation and should soon be able-to return-to work. 731 CERVICO-DORSAL POTT'S DISEASE Skeletal traction has been efficacious in the two cases of Pott's disease at this level which have so far come under our care.
Two girls, both aged 4i years, were referred simultaneously nine months ago by reason of increasing spastic paraparesis, and in one of the little girls paresis and wasting of the small muscles of the hands had also developed. There was proprioceptive loss in the lower limbs and exteroceptive sensory depression up to an appropriate level. Lumbar manometry showed a complete block. This evidence of implication of the cord had appeared in spite of apparently satisfactory immobilization in plaster shells. Within a week of application of skull traction retrogression of the neurological abnormalities was under way and now only diminishing traces of the pyramidal lesion remain. The cervicodorsal kyphosis has also diminished very considerably.
The patients were nursed in the posterior shells and anterior shells were available for turning so that regular attention could be given to the skin of the back. The devices a-dopted to ensure maintenance of the skull traction during turning, and to control. footdrop merit description (figs. .1, 2 and 3). A bent strip of iron, -conforming to the contour of the head end of the shell-s was incorporated in the plaster, bearing a 5/16 in. round rod projecting from it at a point in relation to the vert-ex of the skull. Thus each shell had a sort of "proboscis" about 9 in. long to which the elastic tension of, :the skull. traction apparatus (about 3 lb. for those small persons) could be attached. We thought it important not ito relax the tension on the skull, even during the periodical turning for skin toilet purposes. It was well that we did so for the pins of the traction appliance gradu--ally w'orked oval holes in the thin calvaria on each side and if the t-ension had been relaxed the pins would have slipped out of position. The shells were, of course, keptt slightly tilted so -as to provide a counter-pull by the body-weight. The skull-traction was maintained continuously for four months. Foot-drop was controlled by firm-soled felt shoes to which light rubber tubing was attac-hed on each side. The rubber tubing was-fixed detachably to -a pair of upright posts housed in metal sockets incorporated in the plaster at~the level of the knee, -and the tension of the rubber -could be adjusted at will by a metal sleeve and pinch screw. The upright posts were, of course, removable so that the -Anterior shell could be applied as requisite. Thus foot-drop was prevented without restricting movement at the ankle.
THORACIC POTT's DISEASE .The neurological picture in cases with implication of the cord at this level is rather stereotyped and characteristic: the motor loss is so gross compared with the commonly slight and restricted exteroceptive depression. Proprioception, however, is early impaired, so that complete loss of joint sense is to be found disto-proximally, perhaps as high as the hips, at the stage when the surgeon is asked to intervene. Urinary retention tends to occur late, though direct questioning often elicits a long history of recurrent phases of slight difficulty of micturitigon.
With regard to treatment, the well-established conservative measures for the managementi of thoracic Pott's disease serve well for the majority of cases. My attention is directed .1-:tent the to the case in which neurological deterioration appears acutely, or is advancing in spite of adequate immobilization. It will no doubt be conceded generally that laminectomy alone is 'unsatisfactory except in those rather rare cases showing primary implication of the laminae. The spinous processes and laminae are characteristically spared in Pott's disease or may be synostosed, and therefore laminectomy is structurally unsound. Of laminectomy with fusion I cannot speak from personal experience but in view of the findings disclosed by the anterior decompression operation, I should have some misgivings about the end-result in some at least of such cases. From the neurbsurgical point of view we ought not to be satisfied with anything short of complete and early relief of pressure on the spinal cord. Mr. Dott and I have been using a lateral approach to the diseased region in the past eighteen months, and the series to date amounts to 13 cases. This method affords an excellent visualization of the contents of the vertebral canal and has been notably revealing in regard to the morbid anatomy. It provides access to the anterior aspect of the theca and, as will be seen, this is so important that we have called it an antero-lateral decompression. The neurological recovery following this operation has been so satisfactory and rapid that we are encouraged to persevere with it. It must be emphasized, however, that the operation is still on trial and undergoing modification.
Mr. Norman Capener has been working along the same lines, and has a small series of unpublished cases extending back as far as 1933. The first of these is referred to by Seddon (1935) in his extensive paper on Pott's paraplegia. The operation practised by Mr. Capener differs only in details from that now described. The antero-lateral decompression operation is in large part an extensive costo-transversectomy but goes further. The skin incision is curved, commencing and terminating at the mid-line well above and below the region of the spine to be exposed, forming a crescentic flap extending three or four inches from the mid-line at the level of disease. Trapezius and/or latissimus dorsi are incised just lateral to the spinous processes, where the muscles are still relatively aponeurotic. These flat muscles are displaced laterally. The longitudinal posterior muscles are then reflected medially exposing the angles of the ribs. A generous resection of three or more ribs is made, going two or three inches lateral to the angles and as far medially as possible with rib shears. The transverse processes and neck and head of ribs are then nibbled away. Intercostal nerves are now apparent and we have found them an important guide in locating the pedicles and theca. By this stage, one is often working among diseased soft tissues and necrotic bone, with nuch anatomical deformity and the intercostal nerves are about the only reliable structures on which to rely.
Pedicles are removed in number sufficient to expose the lesion and theca well above and below the level of compression, by chiselling or nibbling away their outer aspects until a small sphenoidal punch can be used to complete the process.1 The costo-vertebral facets are useful in assisting orientation in the wound. One works from relatively normal tissues in the vertebral canal towards the focus of disease, converging from above and below upon the critical level of compression. The diseased vertebral bodies are then excavated so as to ease the pressure on the theca as soon as possible, and allow dissection and withdrawal forwards of the compressing agent with the minimum of disturbance, and without causing even momentary aggravation of the indentation of the theca (fig. 4) . ' The theca below the gibbus shows none of the natural systolic pulsation but on removal of the compressing agent the theca falls forward and in our experience in most cases pulsation has then been evident throughout the whole length exposed. In a few cases no such pulsation reappeared although lumbar manometry after operation was satisfactory and subsequent recovery complete. At the conclusion of the operation one sees the arched theca, probably pulsating naturally, with the now lax intercostal nerves emorging in series, and disposed across the deeper part of the wound like the legs of a spider. The work on the gibbus is, of course, conducted between these nerves, retracted upwards or downwards with a loop of thread as convenient.
It will be evident that kyphosis materially assists access to the lateral aspect of the spinal column, and indeed when the gibbus is marked a full lateral view of the compressed theca is obtained at operation. The operation is conducted on the anterior shell and we are now applying skull-traction as a preliminary step in the operation in cases with involvement of upper thoracic vertebra. The patient is placed in the posterior shell about fifteen days after operation when wound healing is well under way. Professor Albert of Liege on a recent visit to us remarked that he has observed no ill-effect from using the posterior shell immediately after spinal 'ADDENDUM.-A dental engine and large bur has been found of value in recent cases. The removal of pedicles can thus be effected with less risk of persussion-damage to the stretched cord. Sclerosed bone also is dealt with more effectively by a dental bur. We have used sterilized Paul's rubber tubing as a cover for the flexible cable of the engine. operations, and that thereby haematoma in the wound is prevented. We intend to try this in the cases with little kyphosis.
Abscesses have been found and evacuated in 11 of the 13 cases. A few of these were "dry", containing inspissated and calcified caseous debris which was scooped out with a spoon. In 7 of the patients a large paravertebral abscess containing pus was evacuated by suction, and in 2 of these a vertebral abscess communicated through a hole in the anterior common ligament with a prevertebral abscess cavity. In a few the head of one or more ribs was eroded and there was an abscess in relation to this, sometimes communicating with a paravertebral abscess. Thus it would seem that the imbricated method of approach and closure, and perhaps also the use of suction, permit evacuation of an abscess without serious risk of the wound breaking down subsequently. We have had one accident of this sort, however, in an elderly patient operated on for acute and active disease eighteen months ago; a sinus appeared at the lower end -of her wound two weeks ago, where of course, the overlap of layers is minimal. Her spinal caries is advancing although she has as yet no recurrence of neurological symptoms.
In every one of the 13 cases operated on so far some gross mechanical factor was found to account for the spinal cord compression and in all instances pressure was being exerted mainly upon the anterior aspect of the theca and cord.
In 7 instances one or more intervertebral discs at the diseased level, usually at the apex of the gibbus, were displaced backwards and were grossly indenting the theca anteriorly. A sequestrum similarly displaced posteriorly was responsible in 2 cases, and in 2 others a vertebral abscess bulged backwards. In conformity with the wedge-shaped focus of disease it is natural that loose discs and sequestra should pass backwards when kyphosis has developed, and so come to lie hard up against the theca and cord. Two cases of the series, examples of "late paraplegia", were healed but presented a transverse ridge of bone indenting the theca at the level of the gibbus.
The removal of discs and sequestra is easy but healed cases are apt to present technical problems calling for patience and finesse if hard bone is to be removed without detriment to the cord. We believe that persistent discs and sequestra probably impede re-ossification in continuity at-the diseased level, and if so their removal would seem a logical step. Time will provide an answer and it is quite possible that one of the standard bone-grafting procedures will later be required.
The indications for decompression of the cord in Pott's disease are we think no different from those in cord-compression from other causes. One cannot ignore the threat of irrevocable ischzemic damage to the cord in cases with severe and rapid development of the compression syndrome. This state of affairs calls for prompt action. Then there is the type of case in which the compression of the cord persists or advances in spite of adequate extension and fixation, and we think that in such cases the wait-and-see policy is questionable.
In passing I should like to sound a warning against the assumption that a good response in the lumbar manometer and low protein content in the lumbar C.S.F. are evidence against the existence of compression of the cord. It should be recognized that if the theca is flattened anteriorly fluid may find its way readily enough past the cord laterally at the level of compression. This was observed in one case in this series, and is, of course, also quite common in cervical disc-protrusion implicating the cord and in some extramedullary spinal tumours. The neurological status and progress are more important indications of what is going on within the vertebral canal.
The neurological recovery following the operation described can at times be dramatic and we have twice observed a substantial return of voluntary movement to the completely paraplegic lower limbs as early as twelve hours after operation. With one exception all cases have recovered complete or almost complete motor and sensory function. The exception refers to an adult with healed extreme kyphosis exceeding a right-angle, dating from early childhood, with paraparesis of late onset. The spinal cord was like a ribbon, stretched across a transverse ridge of bone at the apex of the gibbus. The greatest caution was exercised in avoiding disturbance of the cord, nevertheless the melancholy result has been that of a total transverse lesion. One spinal branch of an intercostal artery opposite the gibbus was damaged during exposure and it is highly probable that this was an artery of importance in the segmental supply to the cord. The lesson is obvious.
Sex and age call for no special comment in the series; the youngest patient was aged 6 years, the oldest 65 years. The two patients with a healed lesion and late paraparesis were adults in the fourth decade.
Three of the 13 patients died, an operative mortality of 23%. They were all serious cases from the neurological point of view, with rapid onset of complete paraplegia. Two died of uraemia three and four days after operation; in one of these miliary renal tuberculosis was found. We make it a practice now to assess renal efficiency and are unwilling to advise this rather formidable operation for the patient over 50 years of age unless the situation is one of extreme urgency. The third patient died ultimately from the effects of an unrelieved compression of the cord. This was one of the earlier cases and had a previous lateral decompression in which pedicles alone were removed, followed later by an antero-lateral decompression with approach from the opposite side. Thus pedicles vere removed bilaterally and such instability resulted that intact vertebral bodies were soon over-riding. Had we been quicker in applying skull traction and in performing a stabilizing bone-graft the unfortunate outcome in this case might have been avoided. The lateral decompression was obviously ineffective and we abandoned it after this one experience. It formed, however, the link between costo-transversectomy and the anterolateral decompression operation.
No evidence has so far been forthcoming that the operation disseminates infection.
Although no clear evidence of sound re-ossification is yet to hand in this rather recent series, it can be said that the disease has not advanced, as judged radiologically, except in the case in which a sinus developed at the wound. I am not in a position to speak from personal experience of the value of costo-transversectomy with evacuation of paravertebral abscess. Certainly that operation gives some good results and might well be considered for the case deemed unfit for the anterior decompression. In such circumstances, however, no substantial relief of pressure on the cord bv say an intervertebral disc could be expected. Skull-traction would seem to have a place in the management of thoracic Pott's disease in this category, and very considerable traction and extension could be provided in the semi-sitting position, as described by McKenzie (1935) and more recently by Guthkelch (1945) . We have not yet had occasion to use this method.
The following two cases are of clinical interest:
We have seen recently a boy of 12 years whose tuberculous kyphosis was precipitated quite definitely by the spasms of tetanus. Later he developed a spastic paraparesis but had recovered fully from this when we saw him. It had been thought that his rounded "juvenile kyphosis" was well ossified, and so it seemed on superficial examination of the X-ray films which came with him. ,Stereoscopic views showed what we had suspected, namely calcifications in a large paravertebral abscess overlying the extremely rarefied tuberculous vertebral bodies. This case exemplifies an unusual precipitating factor in the development of kyphosis in Pott's disease, and also emphasizes the value of stereoscopic X-ray films.
Another boy of 9 years, one of the anterior decompression series, exhibited a slight ataxia of one upper limb which was puzzling until we obtained films showing a large calcified tuberculoma in the cerebellum. The lesson here I suppose, is to be on the look-out for the occasional case with multiple foci of involvement of the nervous system. A few final remarks may perhaps be permitted, as an epilogue, on a topic which though not embraced in the term paraplegia is of neurological interest in connexion with tuberculosis of the spine.
We have had two patients presenting superficially the syndrome of ruptured lumbar intervertebral disc. Both were young soldiers compladning of lumbar backache and of monoradicular type of referred sciatic pain, L5 in one case and S1 in the other. The backache dominated the picture and recurred after periods of *rest more rapidly and constantly than is typical with ruptured intervertebral disc. X-ray examination disclosed a characteristic "woolliness" at one intervertebral space and localized subperiosteal erosion of adjacent anterior surface of vertebral bodies. One of the patients was operated on deliberately a year ago because of an exacerbation of the root-compression syndrome, and typical pus and tuberculous debris were evacuated from the lumbo-sacral space after the grossly bulging annulus had been incised.
The root pain promptly ceased. Incidentally his progress in a sanatorium, immobilized in plaster, was giving every satisfaction when he died suddenly of a pulmonary embolus two months ago.
Pott's paraplegia presents a problem involving risk to the patient and very considerable labour on the part of medical and nursing personnel; it offers a field for improvement in management. The neurological complications of Pott's disease are often preventable and can be traced to faulty early diagnosis and to imperfections and delay in treatment when the disease has been diagnosed. One should look forward perhaps to a future in which the major operative procedure described in this paper will be of little more than historical interest.
